Coulomb effects on heavy-ion pion production cross sections are formulated in terms of weighted averaging over various projectile fragments. Satisfactory fits to zero-degree pion data are found for Ar + C and Ne + C systems. The fragment distributions of excited compound nuclei, before nucleon evaporation, must be used, and the fragment velocity dispersion parameter needed is smaller than that measured for fragments after nucleon evaporation. Average charge Zeff values are determined and compared with those from an experimental paper. In the heavy-ion energy range of the Oo pion studies (300 MeV~ E/A ~ 600 MeV), it is inferred that target-projectile factorization for fragmentation cross sections does not hold. KEYWORD ABSTRACT NUCLEAR REACTION, THEORY of Coulomb distortion of pion spectra by heavy-ion spectator fragments, 40Ar(C,n±)x, E/A = 533 MeV, 20Ne(C,n±)X, E/A = 280, 482 MeV.
The collaborators of ref. 1 meanwhile upgraded their zero-degree pion spectrometer with wire chambers to measure double differential cross sections at higher resolution than before. The resulting new data 5 show the n-peak to be considerably sharper than was inferred from the lower resolution spectrometer.
The new data can be fit within the framework of theory . However, unrealistically low values of the spectator temperature parameter are required to fit the data.
Since production of bound projectile fragments at near-beam velocity is known to be appreciable, these bound fragments ought to be taken explicitly into account in pion-production Coulomb effects. Fortunately, there are some detailed measurements of the momentum shifts and 
and fragment rather than for one set of A. Z, v. The velocity dispersion formula obtained by Greiner ~~. 6 is used, and it has the form where sF = vF /c is the fragment velocity in units of c, and the velocity dispersion width aF is given as It was necessary not only to use the fragment yields before evaporation (Fig. 3 solid curve) but also to further bias the pion production toward heavier fragments by a quadratic term in the pion production factor F, namely, It may seem inconsistent that a different F function form was used for neon than for argon. However, if we go back to the Ar + C case and·use the quadratic F function for Ne, the comparison with data after folding in experimental resolution is scarcely changed. The theory before resolution shows a higher, sharper ~-peak with the quadratic term, but the experimental resolution is such that the argon data are insensitive to the quadratic coefficient, while the neon data do require such a term.
We have used a smaller production dispersion constant cr 0 than that given by inclusive fragmentation measurements of Greiner ~!l. 6 and Van gives the best fit.
In the data fitting of the experimental paper of Sullivan ~~.
,
it may seem at first strange that a different effective fragment charge -+ Zeff must be used for ~ and for ~ data in the same system. Thus, it is gratifying that the detailed fragment averaging of the present paper + gives agreement for ~-and ~ data using all the same parameters (cr 0 , C~, and normalization). Figure 6 shows the theory and data for e n e r gy • I t i s nat u r a 1 t o at t r i but e t h at d e c r e as e a 1 so t o a broad e n i n g fragment distribution. Fig. 2 . The 1r-spectrum at Oo calculated by eq. (6) and compared to data of Sullivan ~~. 5 The solid curve is the theory after folding with experimental resolution. The abscissa is ~ion momentum in the projectile frame. 14.
1 2 . 
2.
0.
-30.
• Experimental -Theoretical 
.
2 .
1 .
-30. 8.
4-
6. 
